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M m =f5 Jg44/56J5r 



**t*t*l IB ****** 
5 £;&#J 1 Cmuifc* 4 

pICEmu fe^-^Mt-mu&S, ^ Balb/C &X**#-it>f- 
t^#^l, Ig$#.^-H^^ EcoRI/XhoI (Marcu et al. Cell 
10 22: 187, 1980 ) . it J-Bfttf JSt*fc pICEM19H ft 

XhoI/EcoR#,& (Marsh et al; Gene 32, 481-485, 1984) . 
$. pICEmu mu ft^-^JB-f 3' EcoRI #.,&ftT^ 

^#$»J mu*@*^-^M^^^T^^ lkb XhoIte£; 

15 -f-i^K,^^*»T^*^JL(JLS 1) . # - * 1. 3kb ft 
Hindlll/Smal * &Jk pICEmu itffiHfiE. it M Hindlll/Smal 
pBluescript ( Stratagene, La Jolla, CA) . j& pICEmu #-f£J^43L 
■f Cmul 5' lkb ft Hindlll Cmul rt-^ft Smal 

/itft^Jfl Smal/Spel &;?#A->h# 4kb #41 pICEmu # 

20 2>|ft, ^ Cmul 3' i&ft Smal te.k&'ff — Cmu *h^.^-"F*£ft 
Xbal #,&ft Smal/Xbal # £ft *i pTARl £ Smal ^Atttt 

4fc, #A-^neo ^^r&^-^^^a#^-a-J*^(pkg) 
>6^^ (Xbal/TaqI # |£; Adra et al. (1987) Gene 60: 65-74) 
#^#>JT#&^pkg^^M^A(PvuII/HindIII Boer 

25 et al. (1990) Biochemical Genetics 28: 299-308) ftneojkgj, 
3fc£>Mt^pKJl (Tybulewicz et al. (1991) Cell 65:1153-1163 
«&) neo EcoRI/Hindlll Jf IMitffiHM&lM 

EcoRI/HindHI $#,ft pGEM-7Zf (+)^^4 pGEM-7 (KJ1) . Neo irM. 
pGEM-7(KJl)iiit EcoRI/Sall jtfeifi] 

30 pTARl ft Smal CmiftHzrfafafL. 

*Notl*MMfc, #A-*+*****J*WL<**lMtk) ^ it 

#^tt&*MTFq ES jLSrtft, *p Mansour et al. (1988) 
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$ m =f5 JI45/56K 



Nature 336:348-352 i££ T £ i« ^ 'hi. pgk & 

k#\ tk.&@l&^?'],^Tybulewiczetal. (1991) 
Cell 65:1153-1163 CMD -^frUfr S^MM 

5. 3kb¥jn^'\i^itiffi.^^-^Cmu^^^^.- Smal 
5 # *, #X neo 4& mu 1-gJ . f ES &J&iL 

&ES&jfe#/ fc jLfr^r 

AB-1 ES^Ife (McMahon, A. P. and Bradley, A., (1990) Cell 
10 62:1073-1085) &t&fr$L*ftM SNL76/7 &J&^#y£ ( ibid. ) 

JL^ip ( Robertson, E. J. (1987) , Teratocarcinomas and 
Embryonic Stem Cells: a Practical Approach (E. J. Robertson, 
ed.)0xford: IRL Press, p. 71-112) /^&. CMD -f^ft 

i&'fMit Hasty (Hasty, P. R. Et al. (1991) Nature 

15 350: 243-246) AB-1 &J&t . M&foU 1-2 x 10 6 

^&J&/^m#t&$r-f 100mm #^m„ 24 'M*tJ&, # G418 
( 200mg/ml &-<j£/£.^ ) ^ FIAU ( 5 * 10"" 7 M) fo^S$r^, 

DNA ^#iiit DNA *pi£& # Laird ^®&&} it * (Laird, 

P. W. et al. , (1991) Nucleic Acids Res. 19: 4293) # DNA Jk3L 
feffrn,frntf}&®%LdM® Spel ftltftft-^H mu i*]^J#& 
-^mu #M^i5J^ ?']#3L# 915bp^ Sad Jt-^^##A( JL® 

25 1) #:#A^r«>l^i^^gI^6t-^915bp^SacI^&^mu 
MM-^ CMD (neu jLi*£&^->h Spel 

^,IJ ^ 7. 6kb . £ DNA £p££^#;ff&f& 1132 G418 

^FIAU &l£rt,3 T^muig|^]S]$tM 7. 6kb # Spe 

If. flfcBgll, BstXI ^ EcoRIii-#^^il3 ^^Hr, 

30 $Ll§J#<&#^f>] inutg t. S-^#4tA#^^, $ Bgll, BstXIil 
EcoRI ^Mn^-Q DNA^p-fc^*']/^ 15.7, 7.3^ 12. 5kb 
&,^&mu^ttEj##£^#]& 7.7, 6.6,3* 14. 3kb 
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% m $ Jg46/563l 



& Spel >t^«i*&^ 3 ^W4tjfe.S:4L«. lb neo 
Cmul ftSL^ib Bgll, BstXI ^ EcoRI flL*] J* ft. 

mujS.@ ft 'ML 

5 4" # 264, 272 ^ 408 ft &ES Bradley 

£ Teratocarcinomas and Embryonic Stem Cells: a Practical 

Approach (E. J. Robertson, ed. )0xford: IRL Press, p. 113- 

151)t«*^**&*-XC57BL/6JJKJfc. v±X ft J£ 

10 ^ft&^'Ml,. ES*»Jfe^-*^«4*«tT«# C57BL/BJXfc**Ji 
ft 4. ES &#±ft& &&&& &&*J8 ft BM£if . & Hr 272 ^ 408 
X^^^W^tb^^^CFp^-g-^Hs^^fet) , te£&264 ^4 
it*¥^*ftiM£&^. C57BL/J6 
fcj&'ft,, 3i^ES&J&^gMft#&##„ tf&mu&gtf ^iM:&i± 

15 atMFflM'J^Jft DNA $ Bgll tiiibitft DNA £pi£^#.?7#Urft ( 
it&#r*$i£ft ES DNA . 50%ft T ^itt 

15.7kb#, 4!>4lH.A 7.7kb ft&£BglI f , 7 jfc mu &g ft*}. 

20 mAM^M^J^J^AM±lS±M. 

^•JUr neo ^r#^^!j Cmul 7 Ig**t*S, #— X&ll: 

264 ft&^fM?-X JHD ££&^'M(,&£, JHD JH 
*Blft^-f-Stt:#^ii^^- (Chen et al, (1993) Immunol. 
5:647-656) . j^iwX^fcM. ^ 1 /I t*M>J A* 

25 #/9 ELISAiHJfc*. IgMft#£. W*£ft + ti«X££*&IgM(Jl 
JL1). aJMF#£!#S>|ft DNA « Bgll #Htff^#-# A &3t, 
ii.it/fj StuI $#.#4-^ 475bp 60 EcoRI/StuI #ft ( ibid) #3t, 
DNA £pi£^##]£ftwX^4fcft;S-$SliiE$, *fc$Li&&.% IgMft^fr 
^^^SAt^-^^J-S^" JHD ££, Cmul 

30 JHD ££ft&^** l J£**££#.-f-tfii.jfr Ig. it^^^iifl^ Cmul 
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& m 45 Jg47/565t 



4L 1 



'ML 


jfe-jf IgM (mg/ml) 




42 


<0.002 


CMD/JHD 


43 


196 


+/JHD 


44 


<0.002 


CMD/JHD 


45 


174 


+/JHD 


129 x BL6 Fl 


153 


+/+ 


JHD 


O.002 


JHD/JHD 



& 1 ELISA#«itt, # CMD JHD (CMD/JHD) #j'ML, 

5 JHD ££*£^-*ML ( + /JHD) , ( 129SV* C57BL/6J) Fl >h 

«,(+/+) ^B^lfe^:^ JHD 3^* *^*ML (JHD/JHD) IgM 

^*«2 HC012*Hi. 4 

10 

HC012 A^^#^gj 

HC012 W&n&it&n&M 80kb tf) pHC2 (Taylor et 

al.,1994, Int. Immunol., 6:579-591 ) 25kb ^ P Vx6 |fc 

7*4. Jf*a.pVx6**iT***A. 
15 VH1-18 (DP-14) 2.5kb# 5' 

5kb# V WMr&MMfltil 8. 5kb ^ Hindlll/Sall Mk 

EM pSP72 ( Promega, Madison, WI) p343. 7. 16. 

— A VH5-51 (DP-73) J-gl^^L^ 5kb ^ 5'#J*^ lkb 

# 3'*j^S&^^^ 7kb # BanHI/Hindlll DNAJilt*AMI. 
20 -f pBR322 pGPlf (Taylor et al. 1992, Nucleic 

Acids Res. 20:6287-6295) p251f. Al pGPlf #4#->N 

#r&M^ pGPlk(SEQ ID NO: 13) & EcoRV/BamHI 

#&A VH3-23 (DP-47) &®v>XM 4kb # 5'#]^ 5kb # 3'#]Jf- 

&H£UMtt lOkb EcoRV/BamHI DNA 
25 P 112. 2RR. 7 * BamHI/Sall J&4fc#i? p251f 7kb 6^ BamHI/Sall 
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& m U H48/56JI 



&A^^i£«./ t ifc##i&pVx4#XhoI$4fc#J5 p343. 7. 16^8. 5kb 
XhoI/SalI#XJttt#. 

£#T — r VHl-18&@-5J5*bft^ V&®ZTftten#J&!k.f&£ 
it^#^pVx6^Agr#:NotI^4fc, &Hogan«&i£. (B. Hogan 
5 et al. , Manipulating the Mouse embryo, A Laboratory Manual, 
2nd edition, 1994, Cold Spring Harbor Laboratory Press, 
Plainview, NY) , £Mfc*& 26kb J£J? &4fct# pHC2 tf) 80kbNotI 

#AJt«:« 1:1 tt#fc**fliMi-f!l J t L :£# (C57BL/6J * DBA/2 J ) 
F2 JM&;«4*t. #'ML*i-7^->h&^ Vx6 ^ 

10 HC2 #£)#>M#;&.i#^BPhJt£. 7t% ( HC012 ) 

14881, (HC012) 15083, (HC012) 15087. 

1 t4*3.tt CMD JKD ( Chen et al. 1993, EMBO 

J. 12:811-820) #>(Kco5)9272 ( Fishwild et al. 1996, 

Nature Biotechnology 14:845-851 ) Ift'hUt 

3 & HER2/neu ^Jt&&^^##<&^^;*£. 

20 $T&^-3t£$#£# HER2/neu HC07 ^ HC012 # 

HuMab 'ML/iAis HER2/neu %-&1k&fa- 1) & & $ * -f- 
HER2/neu, &#>£#i>lT *clt#^ PBS Tt&ttAfLJtt^&Jfc 

SKBR-3 BT-474, 2 ) HER2/neu IgG #flr 

#*Utfc SKBR-3 lwjfcfL#>*4fe; 3) M. SKBR-3 

25 HER2/neu ^jLfkfcfc^fcJkVrft&fctf} HER2/neu. HC07 

HuMab 'MUfc£H-f-#J 5,545,806, 5,625,825, 5,545,807 ftfj 

HC07 ^HC012 'ML* itJS t $Hfc*$.ftJ& 
it*. ^lt^^^^t> 5 X 
30 «E-lT«*fe<fc«.AA^##-ftS.*J«i>R, Ttt&M. #2- 3 

£f ^&^U?^#J&#&£t, # ELISA( JHT&#&&) 
£J*fA IgG It HER2/neu fofc'Mjt. f HER2/neu IgG &&#}>b 
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% m =fS ^49/5651 



HER2/neu4sl^##3L?i, AMt^ HER2/neu 
#'M.4f3l#J0r&J&-5 P3X63-Ag8. 653 ( ^^.f" ATCC, 
5 ATCC CRL 1580 PEG £#5U|-£ 

AjM (# 10-14*) , /S&AIgG ELISA 
^^Ml&^/^A IgG. m HER2/neu ELISA 

fit"*., £ PBS 0.25jig/ml §0 HER2/neu fe*tft#}SJt 
10 *L, jRj&flfc-F PBS ft 5%^iLt^#^ ( BSA ) *fjh. ^M./^^ 
HER2/neu ft & 3t£#£| ft -t * fc*>M^*»#&#£ 37oC » 1 1 " 2 
PBS/Tween^ iK^AAMA*^^ ^4 

$tAIgGFc##te£&li:ifc$>M7oC#t l^tt. « 
$*jtJM pNPPjMMlmg/ml) £ 405nm ^ife-JfcTJS*^* 

15 ^*L^AS&^Jp.#*.g2A«ji.TELISAa4-f:fi§M.^^3.F2, 2. E8 
l.D2*#-*^*J*4^jfrJi*«.^* &HER2/neuft#^.;Tt:>lft 
^^^^^^^-B8>b^^4^^^#^ HER2/neu &£j&-t*)Mj 

&t££ft&£^«#i«t^^&&^. 

ft Halt #6 A-*M!i#&Jf£&^#^&'fc3£#&lfc (Pierce, 
Rockford ID . 

ft 'b&&Rer2/neu $5%ftBSA#$, J8 

25 itii^^ SKBR-3 *»J6#.tSfr*.*1|\ ^^&#MJ&/&&ft 
HER2/neu. * ft fcM^ft HER2/neu I*l#^*t 

jft ( A IgGl ) #f « * W 

HER2/neu &^ft HER2/neu ftfr. S 2B ##] Jl^ T ELISA « £ 
ft&4M.F2, 2.E8, 1.D2, 1.B10, 3. B4 4 Sis. HER2/neu ft 
30 ELISA S?];tft) J§ HER2/neu ££^ftA IgG ft&SL^T 

«*lRT*W#*3t-^*it ELISA frfc£*»Jfe&£Jtfl#«, -^4 
at HER2/neu ft*M^J&ft&^ HER2/neu R'&£f»J&^. 
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{SI! 5150/5631 



$L&& A 

ELISA #»8fc£.frJfefl.tt*lit, *t*l&# 12 
HER2/neu##te&^#>^IgGlic4it#- ( 3. F2, 2. E8, 1. D2, 1.B10, 
5 3.B4, 1.F11, 3.D11, 3.D6, 1. H9, 2. G7, 3. E8 2. Ell ) . 

#-&ll:&&t# 5 # ( 3.F2, 2.E8, 1.D2, 1. BIO fa 3. B4 ) **Mfc 
HER2/neu 3f*£i* HER2/neu AJfr# it 5 

^**4LflL&#-^^*rJfeiLlf'lt*^.4Life HER2/neu ft M&J&# 

10 14.1*3.F2#*l##'l£^, £#A.:£ CD89 & 

* 14. 1 #5>J# Fab'2 %®LfaKfo HER2/neu 3. F2 
^iiii^^^^^fi/^ ( S 13) . 

£«J 4 ^^^HER/neu^A#-jll^^.^^^#^»^^^ 

15 

A.^, HER2/neu Itii &Jfe# 

&-^&#J7AJL#&£^Jt^&&#,#& ELISA 
HER2/neu 4#L^&^##-&li:4>l*M 3.F2, 2. E8, 1.D2, 1. BIO 
3.B4) HER2/neu ^JJts"I^J&^^^^^. f^t^, 

20 ( SKBR-3 4 BT-474) F(ab' ) 2 >t & 

»H\ #***.#^4ifr. ffi^itlfe^#^^A4^F(ab') 8 ^»J 
A.4i HER2/neu OLfrM glf-f^ 

3A^3B^f^, & HER2/neu 3. F2, 

2. E8, 1.D2, 1. BIO 3* 3.B4 4^7-54&HER2/neu# SKBR-3 

25 1SJ#, @ 3C£^&4M.F2, 2. E8, 1.D2, 1. BIO fa 3. B4 

J?4& HER2/neu # BT-474 flf* &J&££4M M 4i£$T 

3. F2 ^ 2. E8 HER2/neu 4£ HER2/neu $Lfc 3. F2 ^ 
2. E8 4 T M HER2/neu # W% % SKBR-3 fa BT-474 &j 

^^^l^-^^^A^^^H HER2/neu c-erB2) 
30 n&tfi EGF ^&(c-erbBl)# A431 Jfr*iBjfe*<t^. 

iU^alfe^A- HER2/neu^iL^^Ji-g:^^#^'li^^^ #^. 
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